Possibility of islet transplantation from a nonheartbeating donor pancreas resuscitated by the two-layer method.
The shortage of cadaveric donors is a problem in islet transplantation, and recent improvements in this field have led to renewed interest in the use of nonheartbeating (NHB) donors. NHB donor pancreata that could provide a significant source for islet transplantation are associated with warm ischemic injury. We tested whether the two-layer method (TL) could improve islet yield and function from damaged pancreata after warm ischemia (WI). Lewis rats were divided into six groups. In groups 1 to 3, rats were subjected to 0, 30, and 45 minutes of WI, respectively. Islets were isolated immediately (subgroup a) or after 3-hour preservation with TL (subgroup b). Isolated islets were assessed in terms of islet yield and in vivo function. We also assessed the pancreatic tissue ATP concentration before isolation and distended pancreata morphologically after chemical digestion by H&E staining. Islet yield decreased significantly after 30 minutes of WI in group 2a, whereas TL preservation doubled this decreased yield in group 2b. Forty-five minutes of WI resulted in nearly no islet yield in both groups 3a and 3b. The success rates of transplantation in groups 1a, 1b, 2a, and 2b were 100%, 100%, 0%, and 75%, respectively. Increased tissue ATP levels and alleviation of morphological islet damage were observed in group 2b. These results demonstrated that pancreata damaged from 30-minute WI were restored by 3-hour TL preservation. TL may allow the selective use of NHB donors as an alternative source for islet transplantation.